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Claim Amendments 

1 . (Withdrawn): A method for manufacturing bumped conductors for electrically 
connecting one or more conductors on a first surface to one or more conductors on a second 
surface, the method comprising melting a metal on the first surface to form metal bumps fiised 
to the conductors on the first surface, the bumps being capable of being bonded to the 
conductors on the second surface, and the bumps being comprised of a metal having a melting 
point over 350°C. 

2. (Withdrawn): A method according to claim 1 wherein the metal being melted to form 
bumps is capable of being metallurgically bonded to the conductors on the second surface. 

3. (Withdrawn): A method according to claim 1 wherein the metal being melted to form 
bumps is capable of being adhesively bonded to the conductors on the second surface with an 
organic adhesive. 

4. (Withdrawn): A method according to claim 1, wherein the metal to be melted to form 
the bumps is selected fi:*om the group consisting of aluminum, copper, nickel, silver, gold, and 
alloys and combinations of those metals. 
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5. (Withdrawn): A method according to claim 1, wherein the metal to be melted to form 
the bumps is strong enough to support the first surface spaced away from the second surface 
during and after the bonding of the bumps to the conductors on the second surface. 

6. (Withdrawn): A method according to claim 2, wherein the metal forming the bumps is 
capable of being metallurgically bonded to the conductors on the second surface by soldering. 

7. (Withdrawn): A method according to claim 2, wherein the bumps are capable of being 
metallurgically bonded to the conductors on the second surface by welding. 

8. (Withdrawn): A method for manufacturing bumped conductors for electrically 
connecting one or more conductors on a first surface to one or more conductors on a second 
surface, the method comprising: 

providing contact areas in the conductive pattern on the first surface that are wettable by 
a molten metal; 

depositing the metal over the contact areas; 

melting the metal, the molten metal forming bumps on the contact areas, the bumps 
being capable of being bonded to the conductors on the second surface, and the bumps being 
comprised of a metal having a melting point over 350*^C. 



3 



Applicant: Benedict G. Pace 

Serial No.: 09/737,407 

Filed: December 15, 2000 



Docket No: NH-07a 
Group Art Unit: 2822 
Examiner: Maria Guerrero 



9. (Withdrawn): The method of claim 8, wherein the metal being deposited over the 
wettable contact areas includes some metal being deposited on non-wettable areas contiguous to 
the wettable area, and upon melting the metal, the molten metal draws back from the non- 
wettable areas to the wettable contact areas to form the bumps. 

10. (Withdrawn): A method according to claim 8, wherein the metal being melted to form 
bumps is capable of being metallurgically bonded to the conductors on the second surface. 

11. (Withdrawn): A method according to claim 8, wherein the metal being melted to form 
bumps is capable of being adhesively bonded to the conductors on the second surface with an 
organic adhesive. 

12. (Withdrawn): In a method according to claim 8, wherein the bumps are formed of a 
metal selected from the group consisting of aluminum, copper, nickel, silver, gold, and alloys 
comprising these metals. 

13. (Withdrawn): A method according to claim 8, wherein the metal to be melted to form 
the bumps is strong enough to support the first surface spaced away from the second surface 
during and after the bonding of the bumps to the conductors on the second surface. 
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14. (Withdravm): A method according to claim 10, wherein the metal forming the bumps is 
capable of being metallurgically bonded to the conductors on the second surface by soldering. 

15. (Withdrawn): A method according to claim 10, wherein the bumps are capable of being 
metallurgically bonded to the conductors on the second surface by welding. 

16. (Original): In a method for manufacturing an electronic package having solderable 
metal bumps as a connecting means, the improvement comprising: 

providing an insulating substrate having metallic pads as a base for the package; 

depositing a metal on the substrate over the metallic pads, the metal having a melting 
point over 350 ""C, and below the melting point of the metal forming the metallic pads; 

melting the metal so that it draws back onto the metallic pads, forming metal bumps on 
the metallic pads. 

17. (Original): In a method for manufacturing an electronic package having metal bumps 
according to claim 16, wherein the metal is deposited over the metallic pads in a powdered form. 

1 8. (Original): In a method for manufacturing an electronic package having metal bumps 
according to claim 17, wherein the powdered metal is deposited by screen printing. 
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19. (Original): In a method for manufacturing an electronic package having metal bumps 
according to claim 16, the improvement comprising: 

providing the insulating substrate with metallic pads of metals selected from the group 
consisting of refractory metals and the metals of Groups 8 and lb of the Periodic Table of 
Elements and alloys and combinations of those metals; 

depositing a lower melting metal selected from the group consisting of aluminum and 
aluminum alloys, copper and copper alloys, silver and silver alloys, gold and gold alloys, nickel 
and nickel alloys and combinations of those metals, over the metallic pads; and 

melting the lower melting metal so that it draws back onto the metallic pads, forming 
metal bumps on the metallic pads. 

20. (Original): In the method of manufacturing an electronic package according to claim 

19, wherein the metal of the metallic pads on the insulating substrate are selected from the group 
consisting of chromium, molybdenum, nickel, tungsten, molybdenum/manganese and 
titanium/tungsten. 

2 1 . (Original): In the method of manufacturing an electronic package according to claim 

20. wherein the metal forming the bumps comprises copper. 
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22. (Original): In the method of manufacturing an electronic package according to claim 
20, wherein the metal forming the bumps is selected from the group consisting of silver, gold. 



23. (Original): In the method of manufacturing an electronic package according to claim 

22, wherein the bumps are coated with a barrier metal capable of preventing the bumps from 
dissolving in molten solder. 

24. (Original): In the method of manufacturing an electronic package according to claim 

23, wherein the barrier metal is coated with a solder aid to enhance solderability 

25. (New): In a method for manufacturing an electronic package having metal bumps 
according to claim 16, wherein the metal is deposited over the metallic pads is applied in the 
form of metal particles, films or foils. 

26. (New): In a method of manufacturing an electronic package according to claim 
18, wherein, the metallic pads being tightly spaced, the powdered metal is deposited in long, 
narrow prints, and melting the metal so that it draws back onto the metallic pads forming metal 
bumps on the metallic pads. 



silver alloys and gold alloys. 
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27. (New): A method of manufacturing an electronic package for a plurality of 
electronic devices to be moimted inside the package, the method comprising: 

providing a ceramic base for the package, the ceramic base having a conductive pattern, 
the conductive pattern being suitable for making connections from the plurality of electronic 
devices on a first surface of the ceramic base to metallic terminal pads on a second, obverse 
surface of the ceramic base; 

depositing a metal on the substrate over the metallic terminal pads, the metal having a 
melting point over 350 ^C, and below the melting point of the metal forming the metallic pads; 

melting the metal so that it draws back onto the metallic terminal pads, forming metal 
bumps on the terminal metallic pads. 

28. (New): In a method for manufacturing an electronic package having metal bumps 
according to claim 27, wherein the metal is deposited over the metallic terminal pads is applied 
in the form of metal particles, films or foils. 

29. (New): In a method for manufacturing an electronic package for a plurality of 
electronic devices according to claim 27, wherein the metal is deposited over the metallic 
terminal pads in a powdered form. 
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30. (New): In a method for manufacturing an electronic package for a plurality of 
electronic devices according to claim 29, wherein the powdered metal is deposited by screen 
printing. 

3 1 . (New): In a method of manufacturing an electronic package according to claim 
30, wherein, the metallic pads being tightly spaced, the powdered metal is deposited in long, 
narrow prints, and melting the metal so that it draws back onto the metallic pads forming metal 
bumps on the metallic terminal pads. 

32. (New): In a method for manufacturing an electronic package for a plurality of 
electronic devices according to claim 27, the improvement comprising: 

providing the ceramic base with metallic terminal pads of metals selected from a group 
consisting of refractory metals and the metals of Groups 8 and lb of the Periodic Table of 
Elements and alloys and combinations of those metals; 

depositing a lower melting metal selected from the group consisting of aluminum and 
aluminum alloys, copper and copper alloys, silver and silver alloys, gold and gold alloys, nickel 
and nickel alloys and combinations of those metals, over the metallic terminal pads; and 

melting the lower melting metal so that it draws back onto the metallic terminal pads, 
forming metal bumps on the metallic terminal pads. 
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33. (New): In the method of manufacturing an electronic package for a plurality of 
electronic devices according to claim 32, wherein the metal of the metallic terminal pads on the 
ceramic base are selected from a group consisting of chromium, molybdenum, nickel, tungsten, 
molybdenum/manganese and titanium/tungsten. 

34. (New): In the method of manufacturing an electronic package for a plurality of 
electronic devices according to claim 33, wherein the metal forming the bumps is selected from 
the group consisting of silver, gold, silver alloys and gold alloys. 

35. (New): In the method of manufacturing an electronic package for a plurality of 
electronic devices according to claim 33, wherein the metal forming the bumps comprises 
copper. 

36. (New): In the method of manufacturing an electronic package for a plurality of 
electronic devices according to claim 33, wherein the bumps are coated with a barrier metal 
capable of preventing the bumps from dissolving in molten solder. 

37. (New): In the method of manufacturing an electronic package for a plurality of 
electronic devices according to claim 36, wherein the barrier metal is coated with a solder aid to 
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enhance solderability 

38. (New): A method of manufacturing an electronic package for a plurality of 

electronic devices according to claim 27, further comprising connecting the electronic devices to 
the conductive pattern of the ceramic base; mounting a frame on the base around the electronic 
devices, and enclosing the electronic devices with a cover attached to the frame. 
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